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TWO-PIECE MOUNTING BRACKET FOR HEAT EXCHANGER 

BACKGROUND 

[0001] The present invention relates to stacked plate devices such as heat 
exchangers, and more particularly, to mounting brackets therefor. 
Heat exchanger cores are commonly formed from a plurality of thin, substantially flat 
tubes, stacked upon one another in spaced relation, which extend between a pair of 
spaced-apart manifolds or headers. The manifolds are often simply constructed from 
pipe, suitably perforated to receive the flat tubes. Exemplary of this construction is 
the heat exchanger core described in U.S. Pat. No. 5,183,103 (Tokutake), issued 
Feb. 2, 1993. However, it is also known to seal the ends of the tubes, and provide the 
tubes with bosses which, when the tubes are suitably stacked and connected 
together, by brazing or the like, mate with one another to form the manifolds. It is 
known to use welded tubes for this latter type of construction, and also to use tubes 
formed from pairs of formed plates, which are sealed together during the brazing 
process. U.S. Pat. No. 5,964,282 (Seileret al.), issued Oct. 12, 1999, is exemplary of 
this latter construction. 

[0002] For the purpose of mounting, i.e. within the engine compartment of a 
vehicle or the like, heat exchanger cores of the type comprising perforated pipe 
headers, it is known to braze a mounting bracket to the header or manifold. The 
mounting bracket usually includes a lug adapted to be secured to the vehicle frame. 
Preferably, the mounting bracket is provided with a portion which is capable of 
resiliently engaging the exterior of the header to keep the mounting bracket in place 
during the brazing process, so as to avoid the need for auxiliary clamping tools, 
which can add to cost and can absorb heat in a brazing oven, resulting in poor quality 
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braze joints. The mounting brackets taught in U.S. Pat. No. 5,069,275 (Suzuki et al.), 
issued Dec. 3, 1991, are exemplary of this construction. 
[0003] However, while this type of mounting bracket is known to be used in 
association with perforated-pipe type manifolds, it is not known to be used in 
association with paired-plate type heat exchanger cores having manifold-forming 
elements, such as that described in U.S. Pat. No. 5,964,282. In this latter type of heat 
exchanger, the core typically is provided with heavier gauge end plates with attached 
lugs, thereby to provide for mounting. 

[0004] In some heat exchangers, the mounting bracket portion that defines the 
mounting hole is formed from braze-clad material, which can provide inconsistent 
mounting hole size subsequent to brazing. Prior mounting bracket configurations can 
also lack flexibility in terms of positioning outward from the side ends of the head 
exchanger, and in some cases be difficult to properly align during manufacture. 
[0005] Accordingly, there is a need for a mounting bracket configuration that 
provides consistent and cost effective manufacturability and/or which allows the 
mounting bracket to be laterally positioned relative to side ends of the heat 
exchanger. 

SUMMARY 

[0006] According to one example embodiment of the invention there is provided a 
mounting bracket for a heat exchanger. The mounting bracket includes an elongate, 
generally flat plate, the plate having a planar central portion for mounting to a heat 
exchanger core, the plate being shaped at a first end of the planar central portion to form 
a first bracket member, the first bracket member extending from the planar central 
portion and having a distal end for engaging the heat exchanger at a location spaced 
apart from the planar central portion, the first bracket member at least partially 
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surrounding an opening. The mounting bracket also includes a second bracket member 
separately formed from and mounted to the first bracket member, the second bracket 
member having a central plate portion extending at least partially across the opening 
that is at least partially surrounded by the first bracket member, the central plate portion 
defining a mounting opening there through. 

[0007] According to another example embodiment there is provided a heat exchanger 
that includes a stacked tube core including a plurality of stacked elongate tubes each 
defining an internal fluid passage and having spaced apart inlet and outlet openings in 
communication with the internal fluid passage, the stacked tube core including an inlet 
manifold communicating with the inlet openings and an outlet manifold communicating 
with the outlet manifolds for providing for a flow of fluid through the tubes. The heat 
exchanger has a mounting bracket including (i) an elongate, generally flat mounting 
bracket plate mounted to the stacked tube core, the mounting bracket plate including a 
substantially planar central portion and being shaped at a first end of the planar central 
portion to form a first bracket member, the first bracket member extending from the 
planar central portion and having a distal end for engaging the stacked tube core at a 
location spaced apart from the first end of the planar central portion, the first bracket 
member partially surrounding a first bracket member area adjacent a side of the stacked 
tube core; and (ii) a second bracket member mounted to the first bracket member, the 
second bracket member having a central plate portion extending at least partially across 
the first bracket member area, the central plate portion having a mounting opening 
formed there through. 

[0008] According to another example embodiment there is provided a mounting 
bracket for securing a component, including a unitary first bracket member including 
a first plate portion having a first section for securing to the component, a second 
plate portion having a second section for securing to the component, and an 
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intermediate plate portion, the first and second plate portions being spaced apart 
from each other with the intermediate plate portion extending there between, the first, 
second and intermediate plate portions defining a central space there between; and a 
separately formed second bracket member mounted to the first bracket member and 
having a central portion extending at least partially across the C-shaped space, at 
least one of the second and first bracket members having engagement members for 
securing the second bracket member to the first bracket member, the central portion 
defining a mounting opening there through. 

[0009] According to another example embodiment there is provided a method for 
forming a heat exchanger that includes steps of: providing a heat exchanger core 
including a plurality of braze clad stacked tube members; providing a braze clad 
generally planar bracket plate and connecting the bracket plate to the heat exchanger 
core, the bracket plate having a generally C-shaped first bracket member extending 
beyond an end of the heat exchanger core; providing a non-braze clad second 
bracket member having engagement members for engaging the first bracket member 
and connecting the engagement members to the first bracket member, the second 
bracket member including a central portion defining a mounting opening there 
through; and furnace brazing the second bracket member to the first bracket 
member. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] Example embodiments of the invention will now be described, with 
reference to the accompanying drawings, throughout which similar reference 
numbers are used for similar components and in which: 

[0011] Figure 1 is a perspective view of a portion of a heat exchanger having a 
mounting bracket according to an example embodiment of the invention; 
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[0012] Figure 2 is an elevational view, partially broken away, of a lower portion of 
the heat exchanger of Figure 1 ; 

[0013] Figure 3 is an enlarged perspective view of part of the mounting bracket 
shown in Figure 1 ; 

[0014] Figure 4 is a front or elevational view of a mounting bracket plate of the 
mounting bracket shown in Figure 1 ; 

[0015] Figure 5 is a plan view of the mounting bracket plate of Figure 4; 
[0016] Figure 6 is a front or sectional view of a mounting bracket member of the 
mounting bracket shown in Figure 1 ; 

[0017] Figure 7 is a side view taken from the left of Figure 6, of the mounting 
bracket member; 

[0018] Figure 8 is a side view taken from the right of Figure 6, of the mounting 
bracket member; 

[0019] Figure 9 is an end view taken from the bottom of Figure 6, of the mounting 
bracket member; 

[0020] Figure 10 is a perspective view showing another mounting bracket 
according to example embodiments of the invention; and 
[0021] Figure 1 1 is a partial perspective, exploded view, showing another 
mounting bracket according to example embodiments of the invention. 

DESCRIPTION OF EXAMPLE EMBODIMENTS 

[0022] Referring firstly to Figures 1 and 2, an example embodiment of a plate and 
fin heat exchanger is generally indicated by reference numeral 10. Heat exchanger 
10 includes a heat exchanger stacked tube core 14 formed of a plurality of stacked, 
hollow tubes, which in an example embodiment are flat plate pairs 12 formed from 
elongate mating plates 16. Plates 16 have elongate planar central sections 18 
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surrounded by a peripheral edge portion 20. In each plate pair 12, the centre sections 
18 are spaced apart and the plates 16 are sealably joined together about their 
peripheral edge portions 20 such that an internal flow channel 22 is defined between 
the centre sections 18. In some example embodiments, expanded metal turbulizers 
24 are located in the flow channels 22, although in some embodiments turbulizers 24 
may not be present or may be replaced by other structures such as dimples or ribs or 
other protrusions formed on the plates 16. 

[0023] Each of the plate pairs 12 has mating end bosses 26, 28 located at 
opposite ends thereof. These end bosses have communicating openings 30, 32 and 
are aligned at respective ends of the core stack 14 to form inlet and outlet manifolds 
for the flow of fluid through the plate pairs. Some of the end bosses may not have 
openings therein, or these openings may be closed in other ways to provide a 
particular flow circuit inside the heat exchanger core. 

[0024] Although not shown in Figure 1 , as best seen in Figure 2, in an example 
embodiment the heat exchanger 10 includes fins 34 between each of the plate pairs 
12, and on the top and bottom of the stacked tube core 14. The fins 34 extend 
between their respective end bosses 26, 28 located at the opposite ends of the plate 
pairs. 

[0025] The exact configuration of plate pairs 1 6 or the tube equivalents, and fins 
34 are not important to example embodiments of the invention. Any appropriate type 
of plate or tube and any type of fins can be used in heat exchanger 10. In some 
example embodiments, the fins 34 are all generally of the same height, and the end 
bosses 26, 28 are all generally of the same height. Although only a left portion of the 
heat exchanger 10 is shown in Figure 1 , in an example embodiment the right portion 
is substantially identical to the left. 

[0026] The heat exchanger 10 includes a mounting bracket, indicated generally by 
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reference 40 in Figures 1 and 2. For explanatory purposes, the mounting bracket 40 
is shown in Figures 1 and 2 being mounted to a bottom of the heat exchanger core 
14. However, the mounting bracket 40 could also be mounted to the top of the heat 
exchanger core 14, and in some embodiments, mounting brackets 40 may be located 
at both the top and the bottom of the core 14. In some example embodiments, the 
mounting bracket 40 may be located in the middle of the heat exchanger core and 
may have spacing dimples such as shown in the aforementioned U.S. Patent No. 
5,964,282 to maintain spacing within the core 14. 

[0027] The mounting bracket 40 includes a mounting bracket plate 42 and at least 
one separately formed bracket member 44 mounted to an end of the mounting 
bracket plate 42. In an example embodiment, a bracket member 44 is secured to 
each of the opposing ends of the mounting bracket plate 42. Figure 1 shows a 
bracket member 44 about to be mounted to the mounting bracket plate 42, and 
Figures 2 shows bracket members 44 mounted to the opposite ends of mounting 
bracket plate 42. 

[0028] Referring now to Figures 4 and 5, in at least one example embodiment the 
mounting bracket plate 42 is an elongate generally planar plate of unitary 
construction having a planar central portion 46 and opposed end portions that form 
bracket members 48 located at opposite ends of the planar central portion 46. Each 
bracket member 48 includes a first plate portion 50 that extends from the planar 
central portion 46, a second plate portion 52 that is spaced apart from and 
substantially parallel to the first plate portion 50, and an intermediate plate portion 56 
that extends between and joins the first plate portion 50 and second plate portion 52. 
The first plate portion 50 is, in at least one example embodiment, located in a plane 
parallel to and offset from a plane of central portion 46. The first, second and 
intermediate plate portions 50, 52 and 56 have a generally C-shaped configuration 
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that partially surround an central area or space 58. 

[0029] As seen best in Figure 2, planar central portion 46 is in contact with the 
bottom end fin 34. The offset first plate portions 50 are in contact with respective 
adjacent end bosses 28 of the final or bottom plate 16 in the core 14. First plate 
portions 50 are offset a predetermined distance relative to the planar central portion 
46. This predetermined distance is equal to one-half the fin height of fin 34. 
[0030] As seen best in Figure 5, in an example embodiment, one of the offset 
plate portions 50 of mounting bracket plate 42 is formed with a flow orifice 60, and 
the other offset plate portion 56 is blank or closed. The flow orifice 60 can be aligned 
with an inlet or outlet opening 30 or 32 to allow fluid to flow through an inlet or outlet 
fitting 62 of the heat exchanger. The blank or closed end, on the other hand, can be 
used to seal the opening 30 or 32 of the boss 26 or 28 which the offset plate portion 
56 contacts. In various embodiments flow orifices 60 may be provided at both ends of 
the bracket plate 42, one end, or at neither end. Mounting bracket plate 42 may be 
formed with alignment holes 64 and peripheral notches 66 to help align the 
components during the assembly or subassembly process. 
[0031] The opposed end bracket members 48 extend outward from the opposite 
side ends of the heat exchanger core 14. As best seen in Figures 1-3, the second 
plate portion 52 of each end bracket member 48 has an inwardly directed end 68 for 
engaging the end of an intermediate plate pair 12 in the core 14. In the illustrated 
example, the spacing between the first and second plate sections 50, 52 is such that 
end 68 engages the third plate pair 16 from the bottom of the core 14, however 
different spacing can be used in various embodiments. As seen in Figure 3, the plate 
pair engaging end 68 has a central area 70 having a width that corresponds to a 
width of the end of the pate pair 16 that engaging end 68 is attached to. Flange 
portions 72 extend at substantially right angles from side edges of the central area 70 
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for engaging side edges of the plate pair that engaging end 68 is attached to. Thus, 
central area 70 and flange portions 72 define a three-sided channel for receiving the 
end of the plate pair 16. 

[0032] Separate bracket member 44 is adapted to be mounted to the bracket 
member 48 of the bracket plate 42. With reference to Figures 1 , 2 and 6-9, bracket 
member 44 has a central plate portion 80 from which a plurality of tab-like 
engagement members 82 and 84 extend. The engagement members 82 and 84 have 
respective distal end portions 86 and 88 that are each bent at approximately a right 
angle relative to a plane of the central plate 80. The engagement members 82 are 
shorter than the engagement members 84 such that when the mounting bracket 
member 44 is mounted to the bracket plate 42, the outer surfaces of the bent ends 86 
of the shorter engagement members 84 engage the inner surface of the plate bracket 
member 48, and the inner surfaces of the bent ends 88 of the longer engagement 
members 84 engage the outer surface of the plate bracket member 48. The longer 
engagement members also engage the side edge 94 of the plate bracket member 48. 
Thus, as can be appreciated from Figure 3, when the bracket member 44 is mounted 
to the plate bracket member 48, the first plate section 50 of the plate bracket member 
48 is engaged on its inner surface and its outer surface by an engagement member 
82 and an engagement member 84, respectively. Similarly, the second plate section 
52 is engaged on its inner surface and its outer surface by an engagement member 
82 and an engagement member 84 of the bracket member 44, respectively, and the 
intermediate plate section 54 is engaged on its inner surface by two of the shorter 
engagement members 82 and its outer surface by a longer engagement member 82. 
[0033] The configuration of engagement members 82, allows the bracket member 
44 to be clipped in place to the plate bracket member 52 and to stay in place, through 
a friction fit, pending a brazing operation, and helps to provide a secure, durable joint 
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between the two bracket components, and to ensure that the bracket member 44 is 
properly aligned on the bracket plate 42. Narrow slots 90 may be provided between 
adjacent engagement members 82, 84 to provide some limited resiliency and 
facilitate clipping of the bracket member 44 into place. Engagement members 82, 84 
could have configurations other than that shown, for example, among other possible 
variations, the number of members engaging each plate section 50, 52 and 56 could 
be different from that shown. 

[0034] The center plate portion 80 of the mounting bracket 44 includes a mounting 
opening 92 there through for receiving a fastening component such as a rivet, bolt or 
shaft, among other things, in order to mount the heat exchanger 10. When the 
mounting bracket 44 is secured to the plate bracket member 48, the central plate 
portion 80 extends across the space or area 58 that is defined between the C-shaped 
plate-bracket member 48 and the end of the heat exchanger core. 
[0035] The bracket plate 42 is in an example embodiment formed from a braze 
clad metal plate of a uniform thickness, the ends of which are bent to form the plate 
bracket members 52. The separate bracket member 44 is formed from a non-braze 
clad metal plate of uniform thickness, with slots 90 formed and the ends 86 and 88 
bent to form the engagement members 82 and 84. The bracket plate 42 can be 
formed from a plate material having a different thickness than the plate material of 
separate bracket member 44, and in an example embodiment, the bracket member 
44 is formed from a thicker material to provide additional strength around mounting 
opening 92. In embodiments in which the bracket member 44 is not braze clad, 
brazing material will generally not flow into the mounting opening 92 during brazing of 
the heat exchanger 10, and thus the mounting opening 92 is less likely to be distorted 
or altered during the manufacturing process, thereby improving manufacturing 
tolerances. 
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[0036] In an example embodiment, during heat exchanger assembly, braze-clad 
plate pairs 12 and fins 34 are alternating stacked together to form core 14. A final fin 
34 and a mounting bracket plate 42 are then added to one or both ends of the core 
14, and then mounting bracket members 44 are friction-fit mounted into place on the 
bracket forming ends 48 of the bracket plate(s) 42. The entire heat exchanger 10 is 
then placed in a brazing furnace to braze the components together. 
[0037] Figure 10 shows a further mounting bracket 40' according to example 
embodiments. The bracket 40' is similar to bracket 40, however the mounting bracket 
40' does not include an elongate plate portion for securing to a bottom or top end of 
the core 14, but rather includes first and second ends 68, 98 for engaging the ends of 
respective plate pairs 12. Thus end 98 is similar to above described end 68 and 
includes a central portion 70 that is bounded by two flanges 72 for receiving the end 
of a plate pair 16. 

[0038] Figure 1 1 shows a further mounting bracket 40" according to example 
embodiments. The bracket 40" is similar to bracket 40, however in bracket 40", the 
engagement members 82, 84 surrounding central plate portion 80 of the separate 
bracket member 44 have been replaced with side-walls 100. More particularly, in 
bracket 40" at least three peripheral end portions surrounding the central portion 80 
have been folded in a common direction to extend at generally right angles from the 
central portion 80 in order to form side walls 100 around at least three sides of the 
separate bracket member 44. In the plate bracket member 48, offset tabs 98 have 
been provided in each of the plate sections 48, 52 and 56 to provide engagement 
members for engaging the sidewalls 1 00 of the separate bracket member 44. It will 
thus be appreciated that various engagement configurations can be used to secure 
the separate bracket member 44 and the plate bracket member 48 together, pre- 
brazing, in various embodiments of the invention. 
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[0039] Finally, it is to be understood that while several preferred embodiments of 
the present invention are herein shown and described, it will be understood that 
various changes, in size and shape of parts, and otherwise, can be made. In some 
example embodiments, the components may be made from materials other than 
metal. As well, whereas the disclosure is directed primarily to the field of heat 
exchangers, the mounting bracket of the present invention may be used in 
association with any other fluid handling apparatus using plate pairs, for example, 
condensers, filtration devices, fuel cells and fuel reformers or processors. 
[0040] The above-described embodiments of the invention are intended to be 
examples only. Alterations, modifications and variations may be effected to the 
particular embodiments by those skilled in the art without departing from the scope of 
the invention, which is defined by the claims appended hereto. 
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